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Abstract of JP 2003142277 (A) 
PROBLEM TO BE SOLVED: To provide an organic 
EL color display of which, film thickness of an 
organic compound material layer except light 
emitting layer can be set according to its function, 
capable of outputting light with high efficiency by 
taking various reflections into consideration, capable 
of keeping a good productivity. SOLUTION: An 
organic EL element is formed by sequentially 
laminating a transparent electrode 3, a layer 5A with 
hole transport function, light emitting layers 50R, 
SOB, 50C, a layer 5B with electron transport 
function, and a metal electrode 6 on a transparent 
substrate.; The organic EL color display, using the 
above organic element as components, is 
composed by arranging a plurality of organic EL 
elements having the light emitting layer lighting in 
various colors according to the variation of organic 
compound materials, and the thickness of the , 
transparent electrodes 3 of respective organic EL j 
elements are made different from each other 
according to the color of emitted light 




Data supplied from the esp@cenet database — Worldwide 



Family list 

1 application(s) for: JP2003142277 (A) 
. ORGANIC EL COLOR DISPLAY, AND MANUFACTURING 
METHOD OF THE SAME 

Inventor: WATANABE TERUKAZU Applicant: PIONEER TOHOKU CORP 

EC: IPC: H05B33/26;H01L51/50;H05B33/14;{+7) 

Publication info: JP2003142277 (A) — 2003-05-16 
JP41 64251 (B2) — 2008-10-15 



Data supplied from the esp@cenef database — Worldwide 



(i9)H*H#fFJt (jp) (12) ^ H »|^ 1^ ^ ^ (A) ammmmm 

#112003-142277 
(P2003-142277A) 

(43)^W H ¥^15^ 5 ^ 16 B (2003. 5. 16) 

(BDIntCL' i^JIB-^ FI f-^a-rC^^) 

H0 5B 33/26 H0 5B 33/26 Z 3K0 0 7 

33/14 33/14 A 



^if^ m^m<Dm.w ol c^iom) 





#S2001 -334343( P2001 -334343) 


(71)ffl®A 000221926 








(2Z)mMB 


¥^3613^10^31 0 (2001. 10. 31) 








(j2)mm mm 


















(74) ^^aA 100063565 












F^'-A(##) 3K007 AB03 AB17 BB06 CBOl DB03 



(54) i^m<Dmi ^Eh:f39-v'^7.:fV'^mPt(Dmt^m 



(57) mm 

mm^m mmmm 3 . mmmmmm 5 a. «)t 
iisoR, 50B, 5 0C. m-i-Wi^mms5B. -^m 
mm 6 ^mmms. 1 ±imMm i^xfi^^mE l*^ 
^wmtvx. mfi^^mit^'mmicx-oxm^i^m 




[ff*3i 1 1 mmmmt{>f£ < t tmyemi:^tsmm 
(oy^mit^mmm t ^mmm t ^mmmm±imdim 

[ W*« 2 ] m)Elg*ii < tf[E=t«^b'g-#i«»S 

Wo 

2 Xtt 3 ISiiroWmE L * 7 — r -f ^ 7° W o 
cD^i^E L 7 -xV ;^ 7° W „ 

;t / 4 wf^frfg t L < 5 <t 5 

tlTV^5 r t ^#mii-5ft*« 1 ~ 7 roV^■f 1 « 
fB«ro*« E L * 7 -X X 7° W „ 

mwt-rm^^ 1 - 5 <D\,^-rM^imBmommE 

L;i7 7-X'i'^7°W„ 

[it*« 1 0 ] mBmm<om^mt^ibmmmmit 

^mwm-im $ tix v ^ § r t sr# m 1 1- 5 it*:« 9 n 

E L 7 -xV ;^ 7° W „ 



[W*« 11] t < t fc« JtS «r#if1S 

aJibT/£5%SEL*^^^S*i: LT, 

fimwmmE L^^tr^ifciE^iJbT/iSW^E L*7 
X ^ i^-f roii3t;^felc:t5 V ^T, 

H^JlE*■^EL*^^w-r-<Ticov^T. lU-ro^k-g-ti 

s^aaixm^'^Ti < 1 1 1 xgji;±^i-5 r i 

ft t i-5=i-^E L * 7-x ^ ;^ ^ W <DMitm 

1 2 ] ttlE*ai f4iE7L«il3igXf4WIS^PJ 

«® t orafc^g $tbfciE7LaAl-efe?. i %#tti 
i-5tt*«i ilESt©^1tEL:*y-x^;^y^-f roil 

[If *« 1 3 1 *fiiE*aJittmi^iii3ii-efe ^) . wia 
^Ji««it roPfl{c«^^aAJi*«li-5r i: ^#iitti- 
5»*«i ixtti 2|B«iro^aEL;&7— xV;^7°^ 
^ro8aitm 

mMti -C(D5t^«^s ;l / 4 ©■fSUfc^S t BS^ L < S J; 

I^$ti5rt%i|#!i(ti-5ff*ili 1-1 3rov^•ftb;5^ 
1 -mm.<ry^%E L * 7 — TV X 7° u-i- roM3t;&-fc 
Ilf*«l 5] )gcft;iSr4''L«<!; tT|§5te1-5WIE 
IS Jtl ro3g)fe#E/i^ SirlS5il^«^ t WIE^B^S^K t ro 
-eo Jfe^EgBS/JS A. / 4 (om!^ t BS^ L < , 

wmMm\t^mmm hmmnm-b-jm^i\^x\-^^z.h 

1-511*111 1-1 3^D^^■fti;^^l3^lcfSii^D 
^ilE L ;(7 7 -X -f ;^ :^ (Dm&-)5%. 

mm. 1 6 ] mm%m<Dm%'^mt^hmmm\Y. 
'kmvimm t mmmmmm t <Dm^^x(D^^mm- x 
/ 4 t L < 7i 5 i 5 trnw-x. mm^m\t 
^mmmifiim^^x\^^z. t ^!mti-?>mykm 1 

5Eiiro^^iEL*7-xV^7°lx'^ ©«5i*-fe„ 
[0 0 0 1] 

^) Lfc*^iEL;*7-x^;^7°WS:t>' 
[0 0 0 2] 

[««K«] W1«ELx^;^:/Wtt, *^EL«^^ 



^WMi-^^tx\ mmfi-hmi-i)K mm^^hiEiiM^ 

Wi^^tm:: 5 r t J: !9 IS*;5S4 

[0 0 0 3] *fc. ^mi\:^mm^(ow^{zx^x. 

MSwiSvNR, G, B'^m^^^B.-tmmELm'j-i^ 

W^s||^§tiT^^5o II 8 ft, ^©«^«5t^^i-|a 

[0 0 0 4] PIg^c*=v^T. mmf£:^^y^m*-hm^M 
m(DmmmmmH^hts:?>mmmm3 mm) *sio(o 

Simmon. ^(D^mit-^mmmBco^^m^x. 
Ai^-d^^f£?>^mmm (mm) 6mm^tix\,^?io 
mmit^mmm s it. mm i ±<Dmmmm 3 ^t>*ii& 

H 4 ^ 5 ZE^Liti^mtlJi (jE?Lft AS 5 1 , 

iE?Li^5iji5 2) s *o±ia^fife$^5. m^i^^mt 

^WWlcj:oTS?i5fe?rl83t-t-5IS5fe® 5 0 B, 5 

OG, 5 OR. ^(D±.\mj^^^^n.^^wm.m (« 

i=-i|tiiB5 3, m^aAS5 4) t^hfa^o *fc. 

[0 0 0 5] z.ni.o-f-mi-mm-hti^^m'Ei.ioy 

—'f^7.-yu^\^io\,^X\t.^%m5 2B, 52G, 5 
2R/i^e>SrMLTSftl^^b!±iM1-55fet LT. %m& 

mm&3^'k\.xmwLit^hm-r^%. ^mmm&m 

i;45^e3tlTV^5„ #Pji¥2 0 0 0-3 2 3 2 7 7-^<& 

\z^jt\.x^fi^fimfi^mM-\m-^\^. kmt^^* 

[0 0 0 6] ±a!!<^fJ.I3jT-tt. Ti^T-^T'-^ m; ^'^^ffi 

:fi^4i>. m^mm^mat±^f-m\'^itf£<. mmi^ 

5„ 



[0 0 0 7] 

[|§0^555f5|?*LJ; 5 i1-5liB] Ifr54w#ll¥2 0 0 0 
- 3 2 3 2 7 7 -^-^jkm^B^^MchnXlit. 'MmMU 

(Dmm=&-m^-r^:zt&mmtLx\,^^cDX\ mmit 
^i^um t mmmm t (Dm^xmi-^mmm^ 
t LfcKWT*^* t . mmmm tmmt (Dm^xm 

M'oiiiL^(om§imtfix^f£\^-^t\^-^ofsmi'^h?)o ^ 

M 5 Jiff {CIS ^ L T V ^ 5 , ^mit-twfm mm 
It. ^M^<Dmm^%'^im»ir^tz!i)im^^n^^ 
tt>©T'fc<3. z(Dm-^RM'f'0mm^^Mhxm^ 
Ltcm-^Kit. ^&^m(Dmi£mm^mimTvxv 

[0 0 0 8] mat. ?B^m^^.^'tz^mit^mumm 
xh^iEimr^mmmRumi-mmmmmit-mat^ 

10 0 0 9] :^?%mit. ^(oiofimtimm-r^tzi^ 

l^mm^thtzhnXh^X. ^m(DRM^i:^M.LXW 

mtrm^mmit^i^unmticommicm cfcuiff 

5 :i t ^ @ 6t) 1 1-5 'boT-fcSo 

[0 0 10] 

[ISffltrmi-5fcfc©^S] ±Eg«3*a^i-5fcJe) 
ic. *3§BJ<Oft*«l~l 0}-*3(t5^1iEL*7-x 

^^^W{4. &.T(DmW:.^^mir^t(OXhh. 

[0 0 11] mimi\m^mm\t. mmmmt'Mj:< 
LT. mti^^m.\t-^'mm\^tr^xm^£^m%^^^ 
m-E-Lmi-nmwmmmmit. m%-^\z.m-\.tzmf£^ 

[0 0 12] lt*iM2 W^SlSB^si. f»*iIiEa<75* 

aEL;*7-X'f;^7°U'f ^tfrst UT, mmm%m^ 

[0 0 13] lfjft3l3lC#5?i?)lH. l**ii2SB«(^'ft- 
SlEL;*7-xV^7°l/-r^Iu»i: LT. irE-^BIff 
^*i-S«ffiS(4, WISWMEL«^^<D1-'<T(COV^T 

[0 0 14] ft*«4}c«5?gBJ(±. tl*3l2X(4 3tB 



[0 0 15] m^msim^mmit. f»*3S4iB«few* 
[0 0 16] mimQ\m^^m\t. f**«2Xtt3iE 

[0 0 17] ff*3i7}cff,5|§0Jf4. If*ll6|2ilt(7)* 

[0 0 18] !t*^8}''^5l§BJ{4. ft*^l~7rov> 

•f 1 ilf5ift©*li E L ;l7 ^ ;x ^ W ^tfrS t 

[0019] If *ii 9 im^mmiii. if *ii 1 ~ 5 
^m'i^mmm^nnmt^m:^fix\,^^ r t ^^mi 

[0 0 2 0] !f*« 1 0 \Z\^^^mn. f«*Ii 9lB«tO 
^«lEL;*7-T^Vx7°U^^Bfl^^ UT, SflE^3t/i 

J; 5 tmw.xm'mm\:.'kmum^m:^fix\>^^ z. t 

[0 0 2 1] *fc:. if-^momim 11-16 lC*3ttS 

^liEL;^?^-^^^^-^^^^^^^^^^. JJAT<0#tt 

[0 0 2 2] ff*iii 1 mmn&t'pti 
thx. m^£mmit'kmmfM-x^xmt^^m^&^ 
T, mmmmmm^%^&i'^Mj&vx^ti^fimf£?>m 

f£< 1 1 llSJiA±t-f-Sri:Sr»1tt1-5o 
[0 0 2 3] ft*3l 1 2 If 1 1 IStt 



mm^tifciEimAmxhh r t ^wt t -r^. 
[0024] m^m 1 3 im^^ma. »*« 1 1 xit 

[00 2 5] 1 4 ff*3S 1 1 ~ 1 

3 (D V ^-f tlA^ 1 IlfEttcO*^ E L * 7 -X -f :^ 7° l---f W 

(omm x(D^^mnm^ x/a nmm: t ms^ l < § 
[0 0 2 6] it*3i 1 5 \z.i^-hwmt. %%im 1 1 ~ 1 

3 w^,^-f tbA^ 1 JltcfSitw^liE L*7-rV W 

x\ mu-^mi\:^mm t mmmmt^^m ^ ti.Tv ^ § 
[0 0 2 7] m-^y^ieim^^mix w*«i smm 

mmm t ©^#4 x(D^^mmi^ x/a a^^m^ t 

fhx\<^^z.t^mwit-t^. 
[0 0 2 8] mm'^ni^m\m^mmi'6XT(o{m^m 

-f^hnxh^o 

[0 0 2 9] If 1 ~ 7 X(4fS*II 11, 12,13 

(Dmm\^x.^t. mmnMmm^%%^\mm^^x 

mmmMt(om^xBL^iri>E.^%t. mmmmtmi 
t<Dm-xmir^m%t(Dmi5^^m\^x. mm 
\^%(D^m^i^^mmmt^w&-r^:ihfix^:^o * 

fc. mmmm(D7i-\z.x.^x=f-m^i.^m9M^t^M0.-f 

[0 0 3 0] m^. wwb^i3«f4iiw«-«igJiw/>/£ 

-r5;6^X«ll-<0^a^b#W^its|-t J; 19 ff^ifef 5 r t 



5o 

[0 0 3 1] »*«8Xttft*lIl 4©^?g{Cj:5t. 
[0 0 3 2] li*«9Xttft*mi 5(0%m\Cii^t. 

mm(DV^mt{^'tx. m^mt-hik^\.xm.mmmtm 
mmR h (D^^xKM \.x'^xim%m%\^m^%m3^ 
%m*^h'imi3mm^ x^x-^mmmn^mxR^ l-c 
wmmmm\z.m ^ti^^^n^t LtcRiii=fmm^^ 

[0 0 3 3] mm 1 0 Xfiif 1 6 J; 5 

mmm t mmmm t nm^x-RM Lxnu^^^mmic 
m^^^Mm^vfcRM=f^m.^^^Mhx. mmv 

[0 0 3 4] 

^titmmKm-fmmm^^-hx\,^?>. znmm^m 

ELmi-ix m^^^mit^ww^Ji^^xmtii^^yt 
^^^■t6?Bm^m^xid'o . ^^ommEhm'^-i^ 

mw:mmLx^mEL:fy v-v" 4 ^jfmLx\,^ 

^mmi. ^!D±^cmm^titc i Tomnmmmms. 

5tM5 0R (5 0G, SOB) , W^iliiglit^Jl 5 B , 

n 1 ■ d 1 = — (2m-l) (] 
[0 0 4 0] tfc. jg*A.(733ta' t^dim^-^^^ 

im (2) 5*:wt*3^. -f-^teib-fe, m-Ri^^'m^t 

»£1 tcD^#*t:-(D5t#lig« (n2-d2 + n3-d 

n 2 • d 2 + n 3 • d 3 = 2m 

[0 0 4 2] Sir, ^<mMX(Dtft&' t5tc>iS5gfc^ 
(3) S;<Di:*3(5. i-?:t;bt>, ^« A. Sr4''L^^g 
fti: LTI8*1-5^*l©«*#ffi5 0 ay^-fe^tm-g- 

#i*t»Ji 5 1 3 1 (Dm^^xtot/tmrnm (n 2 



[0 0 3 5] #*^EL*-?{e:jov^T. m±\.xmmi^ 
ms^^tcmytms OR, sog, 5 oBit^ti^^ixm 

ia^ijf 5 r t {;i J; I? * 7 ^tT 5 t T fe 5 „ 
[0 0 3 6] t-f. IIl2S::J;oT. f ^E L*-f-(;i*D(t 

6RM=Fmmm^-^^'xmm-r^o rrx. «^fiisa 

nl. n2, n SCOHHt^^^L. «-lIff;i5d 1, d 
2, dSXh^tf^o ^LT. »Sl©IBW*Srn4 
t-f-St. nl^n2<n3>n4roM«{Cfc5i:i- 

[0 0 3 7] LT# 

Jtf '<i^)t<^fl81t(4. 5 0 CO|g7fe#B5 0 a (fg 

*S 5 0 t ]E?Liii5i«l«6Ji 5 A i i "t 

M^nx^mmmco^mxRMir^yth. ^^^^rnso 

a A^e>m)®(:iS^c«^tT.Tm!|i«t6]i 5 A tSi3^«11 
3 t ©*#TRltLTSth«#S 5 0 a c . 

Ii5t#ffi5 0 a;5^bM®}C*!t*r$ixTSBJS1®3 t»« 
1 t©^#T'K*fL-CHT>*|g5te#ffi5 0 a fdRS^td i 

mtm^±^ < i^^ir^i)K ?^%m 5 0 tmmwMi, 

m^At ro^ffid^ b^~ic+ n m(c5>* t TV ^ 5 t 

wife^iigfitt J; o xm=9wmi:^mff^ t (d t -t 

[0 0 3 8] ^LT. ^^in^a t%h1im^-^O0k 
(1) ^roi:*3>9, 1-/^^*5. )S*;i^i^'L«i 
L-CI85fe1-5|g3tl 5 0 a bikMmil 6 O 
#ffi*T'©3fe#iigitn 1 • d l:is;L/4(D«^ic{fT'fe 

So 

[0 0 3 9] 
[1:11 

1=1. 2. -) ••■ (I) 

3) i3^x/A(D\m.mxh^o 

[0 0 4 1] 

(m= 1 , 2, -) - (2) 

• d2) i}^X/A(D^WmXh^, 
[0 0 4 3] 

[ic3] 



n 2 ■ d 2= -|-(2m- 1 ) 



(in= 1.2. -•) 



■• (3) 



[0 0 4 4] Lfc;6SoT, (1) ~ (3) ^*^T?iS 
nl dl=n2-d2 = ii3 dJ 

[0 0 4 6] 

m= 1 tir^ t. n 1 • d 1 =11 2 • 

11 1 (Dmi&^m-X-it. RGB C0#fe(C*3it 5fl:-f-iii3i1i 
fgJiSB, IE?L«u5^lit6M 5 A, iiPjmSStc^LT. 
RGBSct@af5tti'L« (A.^=6 5 0 nm, 1^ = 
5 2 0 nm, A.g=4 6 0 nni) ^^?>l^/4, 1^/ 
4, X3/4^*feT (5) *J;!9#SW3t^iig«^£A 

[0 0 4 7] 

me] 

R (m ■■ nl-d.l=n2-d2 = n3-ri3=A„/4 

G (») : n 1 • d 1 =n 2 • d 2 = n 3 • d 3=Ao/4 

B (#) : n. 1 - d l = n 2 • d 2 = n 3 • d3 = AB/4 

[0 0 4 8] ^nnT, iiPJ«S3 (I TO) (D^^mn 
®i)f*(i, nS (1^) =1.81, n3 (IJ =1. 
9 4, n 4 iXj =2.0 0X'h^i^h. 'Mmmm^ 



(4) 



[0 0 4 5] 

[ic4] 

= C2m- 1) X/4 

d 2 = n 3 - d .3 = 1/4 - (5) 

»^feSW)ii)¥ (nm) (1. d3 (;L,^) =9 0, d3 
(1^) =67, d4 (Ig) =58t/£5, rroj;5 

fcM'fesffsic-rar tT\ (1) ~ (3) A^±xm 

[0 0 4 9] mmm 1 ] mi-mmmmm^A i q , ie 
:ffv:^tLx. mi (Dmm=ifm{^isn?>m^m^&.Tic 

^■fo rrX'n l~n4{4#^S* (A.^=6 5 0nm. 
A.j.= 5 2 0nm. A,g=4 6 0nm) {CdoftSBif* 

[0 0 5 0] 
[*1] 







R 


G 


B 




A. [nm] 


6 5 0 


5 2 0 


4 6 0 




n 1/d iCnm] 


1.75/9 3 


1.80/7 2 


1.85/6 2 




n 2/d 2[nm] 


1.80/9 0 


1.86/7 0 


1.94/5 9 


I TO 


n 3/d 3[nm] 


1.81/9 0 


1.94/6 7 


2.00/5 8 




ii4 


1.52 


1.52 


1.52 



[0 0 5 1] *l§0^©=ft-^EL*7-X^^7°U 

'foft*^!. 8, 9l::^iS1-S^«f^ffi^H3^#p, 

mmfmjt. ^^^ms o aA-hmrnKWcM^nxiEii 
mmmmm 5 At mmmm 3 1 (Dm^xm lthtj^h 



mmmm stmmit om^xm LTSt>*^*#cs 5 

[0 0 5 2] ^i^T^-^ miifi©M?yi(-*3(t5#s^# 
(m^^^mmm ; a 1 q, iE?Ltti^iitis ; npb, 

SP^«11; I TO. &m;AS:ffy:^) Xnm^mmR 

[0 0 5 3] 
[«2] 















1 7 5- 


1.4% 


R 

6 5 Onm 




1.80 


0. 3% 




1.81 


8. 7% 


mm 


1.52 


G 






1 . 6 % 




1.86 


2. I % 


5 2 Onm 


mmmm 


1. 94 


12. 1 % 




1.52 


B 

4 6 Onm 






2. 4% 




1.95 


1. 5% 


mmmm 


2.0 0 


13.6% 


mm 


1.5 2 



mt-^mmrnxmrnit^mmm mmmm s t 

iSfD (1) (2) ^(d:^. irf£i:>ib. m^X^'p'b 

n 1 • d 1 = A/4, n 2 • d 2 + n 3 
[0056] ::^-e, d2td3 tco^^■r(±, m^ii'^ 

^x-mmms^^ 5 ;i 5 i 5 \cm-^^i:n 5 » irf£t> 
*>. iE^mmmmm^m<wmu mmmmm<i-6 

■t-5::<!;T' (7) S;<^#IMl-5r t^5njt|}c/£i9, ^ji 
15 m L^(DmWimi\:hm^xmmi-^ ^ t ^^t^ 

[0 0 5 7] *3SPJC:t1iEL*7-xV;^-7°L- 
'I'fc*3it5ft*ll2, 3, 4, 5, 8, 9(cmi-5|| 

imm^m4{cx^xmm-r?>o :i<Dmmmmx\±. m 
mit^mmm t mmmm t <Dm^x<os.M^m. t 

T, (1) 5tt (2) ^(^^;5^fcn 1 • d l=A./4. 
n2-d2 + n3-d 3 = ;1/'2(^^#^*j6, 



mztmul t(Dmwt.x(o%^wm (n 2 • d 2+n 

3 • d 3 ) A. / 4 mmitXh >? , iLo^3t#ffi 5 0 

eit^h^mmmQ(Dn-Mt.x(o%^m%d it^x/Ao 
"^Wi^tfimm^h. m= 1 1 Lx&.T(Dm%^m 

5o 

[0 0 5 5] 
[iC7] 

d 3 = A/2 - (7) 

n LT, mHjiatlS 5 A©BiJ¥ d 2 

;£fei: tTts;£Lfc'b©T'fc5o mmm 

m 3 lii?i?^^{^jETL«}^^^«lg 5 A^z-^^t^^l—ffiic-ll 

-e# 5. jEJLiiiii^tgii 5 AtiN P B^(7?*-W»i!i^fc 

AS ^aii ^ */c ^> (DT t J: V \ 

[0 0 5 8] 2] mi-mmmmm^A i q , e 

?Li|!|3imigJi*NPB. ^iBjmS^ITO. Sffi^AS 
LT. lll4W^ftff^^Jcfe(t5K^fiJ^ji^T(C 
*-r„ r^Tn l~n4}l#jSS (A^=6 5 0nm. 
X^=5 2 0 nm, ;i^=4 6 0nm) (CjoftSH*?* 

[0 0 5 9] 
[*3l 







R 


G 


B 




1 [nm] 


6 5 0 


5 2 0 


4 6 0 




n 1/d 1 [nm] 


1.76/9 3 


1.80/ 7 2 


1.85/6 2 




n2/d2[niii] 


1,80/7 0 


1.86/ 7 0 


1.94/7 0 


T TO 


n S/d 3[n.nO 


1.81/ 1 0 9 


1.94/6 7 


2.00/4 7 




n 4 


1.52 


1.52 


1.5Z 



[0 0 6 0] iifcic. *l8Bj(D=fr^EL;^7 7-X'i';^7°i/ -YtcijaftSff^iie, 7, 8(^Mj$l-s^»#i^ll5 



«t:-fe i9 , [tsftijros^iiiiiittii 5 B (omm a i 

xgro (1) A?r^Trofe(c*3^^Tvi■S■t-5rt^4T•§:?fc 
</^5„ Lfc^iSoT. #Swfero^-e (1) ^^mS:^ 

i^#feft}c:M?i5«i-IS:SL. (2) 5lC^«IS1-5J;5 

iE7Liiii^ti6s 5 At m.^mmmmm 5 b 



5„ r©I^W«^^i|ii^^ffiJl5Btt, Alq^;6^6)*5 

[0 0 6 1 1 immi3i m.'f-mmmmm^A 1 q, je 

fn-t. r::T-n l~n4(4#?S* (1^=6 5 Onm. 
1^=5 2 Onm, 1^=4 6 Onm) (c:*3Ct5S#T* 

[0 0 6 2] 
[«4] 







R 


G 


B 




I [nm] 


6 5 0 


5 2 0 


4 6 0 




n 1 / d 1 [ n m] 


1.75/7 2 


1.80/7 2 


1.85/7 2 




n 2/(1 2[nni] 


1.80/7 0 


1.86/7 0 


1.94/7 0 


I TO 


n 3/d 3[nni] 


1.81/1 0 9 


1.94/6 7 


2.00/4 7 


msL 


n4 


1.52 


1.52 


1.52 



[0 0 6 3] J^;lTtC. ifWRim^^m-Eh-^y-y"^ 

mi (a) (c:^i-J;5(-. ^tu^'tii to;S>6>?'£5RG 
BfflwSiatt®3*;<fyxSffii±{^?i^^-f5„ Sl^fl; 
tirol«i¥ d 3 4 tcs^-r J: 5 (iR G B (^^ISifefet;:*)- 

[0 0 6 4] mmm (b) {c:^i-j;5ic, ks^^^ 
\z. ^^xiEimwmm 5 Ai^;®?g«ii 3 coii^-^tic 

?l^fiSt-5o ::<^IE?LillijMil|gl5A«tfijzKwj;5(-NP 
BW^S-efcoTt J;V^L. IE?LffiASt LTCu PC 

mo^-m ^mm <©n p b ^mm-t^ j; 5 i- lt t 

v^-f;l^^;lLT%. ::©]E?Llftii«ltgS5 AW?i^^ 

[0 0 6 5] m^mm (c) (cs^t-j; 5 tc. 

5 b -^-mimm-^, ^(Dm=?-mmmm 

Jl5B{4Wa!C0j;5i-A 1 q ro^jf-CfeoT t iV^ L. 
::w¥S*aiiU}tmte:«^^aAJii: LTL i ,0^w 

fli-rSo ^LT. (d) lc^i-J;5(-. W^ilii 

mmm 5 Bite a 1 - l i ^<Dfitt*M^©#««ffi6 

[0 0 6 6] r J; 5 i: . ® 3 Wff^fife 



[ 0 0 6 7 1 ^ LT. mmmwrn 5 As.t;5«^^tt^t 

^^«IJi5B^S4ro)liJ?d 2S.t;«)liffd 1 tti:^i:oK 

umt^ ^ t x\ mmmc^wmmx-m^fmrn^i^ 

[0 0 6 8] 117ft, *IS0JlC'S5*mEL;«7 7-7^^ 
T. mm (a) {c^1-J;5i-v ^t^mi TO;6^?);fc5 

m3±iciEiimmmmm(o^mm5A' ^m-n^^mt 
^mmm^bf£?>mmvtz-&mmx]fm-t^o 
ai 5 A' (Dmma. m 1 i^m-f^ a 2 tog/jNfi ( 5 9 

nm) icKS^tvTV^So 

[0 0 6 9] m^mm (b) (^tj^-T i 5 (-^ R5:U«G(C 
»LTiE?Lilii«|gJl*iJi<S/£ff $fcft#*fl LT, RG 
B#feo)»i¥ d 2 1 J; 5 ]E7Lil 

i*1^|g)i5A*?i^fig-r5„ JEtdlH (c) 

{c. #fe&o^3tJi5 o^ffMb/di, «-?iii^iatgji 
tc-mmmxjfm-t^. ^o^madB' mmix m 

1 f^dSttS d 1 oft/Nit (6 2 nm) tCfSit^tlTVN 

[0 0 7 0] ^LT. (d) t/T^-rJ;5fc, RXT/ 

RGB#fe<D)liffd lidS^Kc^i-ftiCT^CSJ; 5ic. « 



mi&(DmmMmtmmi^. lEimmmmm 5 A^tN 

PB^O^I■-efeoT^3J;V^L. maAiii: LTCu 

P cmo^m^mm Lfdi^N ? b sras-ts j; 5 l 

T J: < . 5 B (S. A 1 q ^W^MT-fc 

XL i ,0^wmg&a€1-5J:5(cLTfcJ;v\ 

[0 0 7 1] ^(om^^jm^^^t. mm(D (d ~ 

(3) A^ifeTS^f SUffcOiS^^-rsr ^fe 
[0 0 7 2] 

[BlBwfim/iiJiBJ] 

[Si] 




[H 2 ] Lmi-\ci3i-f?>RM'fmmM^m.mi-?> 
mmmxh^o 

[El 3] *|g?l!(^^liEL*7-xV;^7°WlCfcntS 

[04] :*:^PJW:t1iEL;&7-xV:^7°Wt*51-j-5 
*K?f^S**-1-B^?^ 0 -t? fe 5 „ 
[0 5] *3g0jro^1iEL;*7-xV;^:/W}c:*5(t5 
ffi.^lr^-t-fiPJ!0-T:-fe 5e 

[0 6] :^mm (D^mE LHy-r' 4 ^^y'l^ 4 (omm:^ 
(;i *5 (t 5 ^Ji^F^ffi ^ ^-rm pj! 0 T 5 „ 

[07] ^mmntmEL^y-f'^:^yi^4(Dmi^:^ 

mizioi-f § **?f^ffi!^^i-|apj0T'fc 5„ 

[0 8] m^<D^mEL^7-f'^:^yu^(Dm^m^ 
^7^-mmmxh^o 

1 mm 

2 TFT 

3 

4 i^g^m 
5 

5 A mmmmmm 

5B «^^liiii4itgl 

5 0 

6 ^mmm 



[02] 




R B B 



